Induced pluripotent stem cell-derived neural stem cells transduced with baculovirus encoding CD40 ligand for immunogene therapy in mouse models of breast cancer.
The interaction between CD40 ligand (CD40L) and CD40 can directly inhibit growth of CD40-positive carcinoma cells and may indirectly inhibit tumor growth through coordination of immune responses. Many efforts in CD40L cancer gene therapy have been focused on direct CD40L gene transfer into malignant target cells. This in vivo gene therapy approach relies on high-efficiency gene transfer and could be technically challenging for the treatment of certain cancers, especially multisite metastases. We report herein an alternative means of using the tumor-homing property of neural stem cells (NSCs) to deliver CD40L molecules into tumor tissues. NSCs were derived from human induced pluripotent stem cells, transduced in vitro with a baculoviral vector encoding CD40L, and intravenously injected into immunocompetent mice with orthotopic and metastatic breast cancers. Through a bystander mechanism of intercellular transfer of CD40L from the donor NSCs to tumor target cells, the treatment impeded tumor growth, leading to prolonged survival of the tumor-bearing mice. We further showed that compared with the stem cell-based gene therapy that employed a suicide gene, the CD40L immunogene therapy did not cause liver and kidney injury in the treated mice. This new approach may be particularly valuable for metastatic cancer treatments after systemic stem cell administration.